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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The exhaust air reflux path which opened an engine's flueway and inhalation-of-air path for free passage, 
and was prepared, The exhaust air reflux control valve which makes the valve element which was prepared in the 
middle of this exhaust air reflux path, and was inserted in the annular member by the motor open and close, When it 
is the exhaust air reflux control unit of the internal combustion engine having the exhaust air reflux control means 
which controls the opening of said valve element by outputting a control signal to this exhaust air reflux control 
valve and an engine is suspended The exhaust air reflux control unit of the internal combustion engine characterized 
by establishing a halt processing means to move the foreign matter adhering to a valve element in the direction 
removable [ with said annular member ] where the torque of said motor is usually increased rather than the torque 
at the time. 

[Claim 2] It is the exhaust air reflux control unit of the internal combustion engine according to claim 1 which is in 
the condition which usually made the drive rate of said stepping motor later than the drive rate at the time, and is 
characterized by moving said valve element from an open position to a closed position when said halt processing 
means suspends an engine, using a stepping motor as said motor. 

[Claim 3] It is the exhaust air reflux control unit of the internal combustion engine according to claim 1 
characterized by making it stop with predetermined small opening after being in the condition which usually made 
the drive rate of said stepping motor later than the drive rate at the time and moving said valve element from an 
open position to a closed position, when said halt processing means suspends an engine, using a stepping motor as 
said motor. 

[Claim 4] It is the exhaust air reflux control unit of the internal combustion engine according to claim 1 to 3 
characterized by usually carrying out a close by-pass bulb completely with the drive rate of the stepping motor at 
the time when an engine restarts during the halt processing to which said halt processing means is moving said 
valve element from an open position to a closed position, using a stepping motor as said motor. 
[Claim 5] Said exhaust air reflux control valve is the exhaust air reflux control unit of the internal combustion engine 
according to claim 1 to 4 characterized by coming to have housing, the valve element prepared in shaft orientations 
movable in this housing, the stepping motor made to ****** to a valve seat by being prepared in the 1 side of said 
housing and moving said valve element to shaft orientations, and the approximate circle drill tubed dust cover by 
which outer fitting was carried out to the periphery side of said valve element by approaching. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the exhaust air reflux control unit of the internal combustion engine having the 
exhaust air reflux control valve which makes a valve element open and close by the motor especially about the exhaust air reflux 
control unit of the internal combustion engine which makes a part of exhaust gas of a flueway flow back to an inhalation-of-air 

[0002] 

[Description of the Prior Art] Generally, the exhaust air reflux control unit to lower combustion temperature and for control etc. 
carry out generating of NOx is prepared for the internal combustion engine of an automobile by returning a part of exhaust gas to 
an inhalation-of-air path, and adding to gaseous mixture ("exhaust air reflux" is hereafter written as EGR). 
[0003] This kind of EGR control unit is equipped with the EGR path which opened between a flueway and inhalation-of-air paths 
for free passage, and was prepared, and the EGR control valve prepared in the middle of the EGR path, and controls an EGR rate 
by adjusting whenever [ valve-opening / of an EGR control valve ]. The thing of the mechanical cable type thru/or negative 
pressure type which makes a valve element open and close as this EGR control valve by carrying out the variation rate of the 
diaphram using inhalation negative pressure as shown, for example in JP,2-78765,A etc.. For example, although the thing of the 
electric control type which drives a valve element electrically with a stepping motor like a publication to JP,2-238162,A etc. is 
known The thing using a stepping motor is used comparatively widely that implementation etc. should carry out the suitable EGR 
rate according to an engine rotational frequency and an engine load with open-loop [ simple ] in recent years. 
[0004] And a suitable EGR rate is searched for based on an engine rotational frequency and an engine load, whenever [ valve- 
opening / which attains this EGR rate ] is calculated, and whenever [ valve-opening / of an EGR control valve ] is controlled by 
the EGR control unit by the conventional technique. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, since exhaust gas flows into an inhalation-of-air path through the 
perimeter of a valve element in case an EGR control valve is made to open and a part of exhaust gas is made to flow back to 
inhalation of air, it adheres to the external surface (in detail front face of a valve stem) of a valve element gradually, and a part 
for oil, carbon, etc. in exhaust gas may bum soon, and may become hard and fix (the so-called generating of a deposit). And since 
the path clearance between the seal sections prepared in the outside of a valve element and this valve element in the EGR 
control valve is small, when the foreign matter which adhered to the valve element and was solidified enters in the minute path 
clearance between the seal sections, this bites, a lump phenomenon (shaft stick) arises, and there is a possibility of checking a 
switching action with a smooth valve element. 

[0006] In case, as for most foreign matters, a valve element passes the seal section in the process in which a valve element will 
repeat full open and close-by-pass-bulb-completely actuation since adhesion force is small if it is before it burning according to 
an elevated temperature and solidifying, even if a part for oil, carbon, etc. adhere on the surface of a valve element here, it 
considers as ******. Therefore, from the first, driving force is large, and since it is easy to remove the carbon which adhered to 
the valve element in the EGR control valve of a negative pressure type with the high frequency which repeats full open and a 
close by-pass bulb completely, possibility mentioned above that will bite and a lump phenomenon will arise is low. 
[0007] However, in the EGR control valve of the electric control type which used the stepping motor, since whenever [ valve- 
opening ] is more finely controlled based on an engine rotational frequency and an engine load, foreign matters, such as carbon 
with which a valve element may open only to middle opening for some operators, and adhered to the valve element in this case, 
are partially unremovable. Therefore, in the EGR control unit using the EGR control valve of an electric control type, while the 
suitable EGR rate according to an engine's service condition is realizable, there may be a possibility that it may fully be 
unremovable foreign matters, such as carbon adhering to a valve element, and may bite them, and a lump phenomenon may be 
produced. 

[0008] On the other hand, although a part for oil, carbon, etc. in exhaust gas adhere also to the front face of the sheet section of 
a valve element, or a valve seat, a valve element and a valve seat paste up with the carbon adhering to this sheet section etc., 
the so-called "phenomenon with a beam" is produced, and a switching action with a smooth valve element may be checked. That 
is, after an engine halt, since clausilium of the EGR control valve is carried out and the sheet section is stuck to a valve seat, 
with the carbon which adhered during engine operation, the sheet section will paste a valve seat, the torque which valve opening 
takes may increase or valve-opening actuation may not be performed smoothly. 

[0009] Moreover, after an engine halt, since temperature falls and a valve seat contracts, a valve element may be bit by this 
valve seat to contract depending on the include angle (taper angle) of the sheet section. For this reason, there is also a fault 
[ since the amount of EGR(s) is large and it changes even if whenever / valve-opening / will change slightly, if the include angle 
of the sheet section is enlarged as valve element **** lump preventive measures, although it is generally large in the include 
angle of the sheet section, that is, it is made an obtuse angle and the valve element is formed, cannot acquire suitable flow 
characteristics, and ] that user-friendliness is low. If it puts in another way, since the flow characteristics which can be set up 
will become settled from the standpoint of the valve element **** lump prevention by contraction, the degree of freedom of flow 
characteristics is low. 

[0010] Then, this invention was made in view of the trouble of this conventional technique, and the purpose is in offer of an 
internal combustion engine's exhaust air reflux control unit which enabled it to carry out smoothly the switching action of an 
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exhaust air reflux control valve, even when foreign matters, such as carbon, adhere to a valve element. Moreover, other purposes 
of this invention are by removing the foreign matter adhering to a valve element periodically and automatically to stabilize the 
switching action of an exhaust air reflux control valve. The further purpose of this invention is to offer the exhaust air reflux 
control unit of the internal combustion engine which enabled it to improve the degree of freedom of flow characteristics while 
avoiding the adhesion condition of a valve element and a valve seat 
[0011] 

[Means for Solving the Problem] Then, the configuration which the exhaust air reflux control unit of the internal combustion 
engine concerning this invention adopts The exhaust air reflux path which opened an engine's flueway and inhalation-of-air path 
for free passage, and was prepared. The exhaust air reflux control valve which makes the valve element which was prepared in 
the middle of this exhaust air reflux path, and was inserted in the annular member by the motor open and close, When it is the 
exhaust air reflux control unit of the internal combustion engine having the exhaust air reflux control means which controls the 
opening of said valve element by outputting a control signal to this exhaust air reflux control valve and an engine is suspended It 
is characterized by establishing a halt processing means to move the foreign matter adhering to a valve element in the direction 
removable [ with said annular member ] where the torque of said motor is usually increased rather than the torque at the time. 
[0012] Moreover, when said halt processing means suspends an engine, using a stepping motor as said motor, it is in the 
condition which usually made the drive rate of said stepping motor later than the drive rate at the time, and, specifically, it is 
desirable to move said valve element from an open position to a closed position. 

[001 3] Furthermore, when said halt processing means suspends an engine, using a stepping motor as said motor, after moving 
said valve element from an open position to a closed position, it is more desirable [ it is in the condition which usually made the 
drive rate of said stepping motor later than the drive rate at the time, and ] to make it stop with predetermined small opening. 
[0014] Moreover, when an engine restarts during the halt processing to which said halt processing means is moving said valve 
element from an open position to a closed position, using a stepping motor as said motor, it is desirable to usually carry out a 
close by-pass bulb completely with the drive rate of the stepping motor at the time. 

[0015] Furthermore, as for said exhaust air reflux control valve, it is desirable to come to have housing, the valve element 
prepared in shaft orientations movable in this housing, the stepping motor made to ****** to a valve seat by being prepared in 
the 1 side of said housing and moving said valve element to shaft orientations, and the approximate circle drill tubed dust cover 
by which outer fitting was carried out to the periphery side of said valve element by approaching. 
[0016] 

[Function] Since exhaust gas flows in an inhalation-of-air path through the perimeter of a valve element during engine operation, 
foreign matters, such as a part for the oil in exhaust gas and carbon, may adhere to valve element external surface. However, the 
torque of a motor is increased, and after an engine halt, since a valve element is moved in the direction which can remove a 
foreign matter by the annular member, a halt processing means is removable for whenever [ of an engine halt of the foreign 
matter adhering to this valve element / every ], thereby, it can be bit between a valve element and the seal section, and can 
prevent a lump phenomenon beforehand. That is, if a valve element moves in the direction held in seal circles, the foreign matter 
adhering to this valve element will contact the apical surface of the seal section, and will be rubbed off. That is, if it is in the case 
of the outside aperture type which opens a valve seat from an outside, it becomes the direction of clausilium, and if it is in the 
case of an aperture type while opening a valve seat from the inside, it becomes "the direction which can remove a foreign matter 
by the annular member" with the valve-opening direction. If it puts in another way, a definition can also be given as "a direction 
which holds a valve element in an annular member." 

[0017] Moreover, where the drive rate of a stepping motor is usually made later than the time, after according to the 
configuration of claim 2 to which a valve element is moved from an open position to a closed position it could increase torque 
and this torque has increased by making a drive rate late, a valve element front face can be cleaned. 

[001 8] Furthermore, while the foreign matter which adhered on the surface of the valve element (front face of a valve stem) is 
removable according to the configuration of claim 3 stopped with predetermined small opening after moving a valve element from 
an open position to a closed position where the drive rate of a stepping motor is usually made later than the time, it can prevent 
beforehand that a valve element and a valve seat will be in an adhesion condition with the foreign matter adhering to the sheet 
section at the tip of a valve element. 

[001 9] Moreover, although a valve element is cleaned according to the configuration of claim 4 to which the close by-pass bulb 
completely of the valve element is usually carried out with the drive rate of the stepping motor at the time when an engine 
restarts while moving the valve element from the open position to the closed position, this cleaning does not affect an engine's 
restart and usei — friendliness improves. 

[0020] Furthermore, housing and the valve element prepared movable in this housing at shaft orientations, The stepping motor 
made to ****** to a valve seat by being prepared in housing at 1 side and moving a valve element to shaft orientations, 
According to the configuration of claim 5 using the exhaust air reflux control valve which has the approximate circle drill tubed 
dust cover by which outer fitting was carried out to the periphery side of a valve element by approaching, it can be failed 
concretely to scratch the foreign matter which adhered to the valve element front face with the approximate circle drill tubed 

[0021] 

[Example] Hereafter, the example of this invention is explained to a detail based on drawing 1 - drawing 13 . 
[0022] first, the configuration explanatory view in which drawing 1 - drawing 7 start the exhaust air reflux control unit of the 
internal combustion engine concerning the 1 st example of this invention, and drawing, 1 shows the whole EGR control unit 
configuration — it is — an internal combustion engine's cylinder 1 — the cylinder head 2 — vapor-liquid — it lids densely and 
the inhalation-of-air path 5 and the flueway 6 are connected to the combustion chamber 4 formed of this cylinder head 2 and 
piston 3. The throttle valve 8 for adjusting the air flow meter 7 for detecting an inhalation air content and an inhalation air 
content sequentially from that upstream and the fuel injection valve 9 are formed in this inhalation-of-air path 5. On the other 
hand, a catalytic converter, an air-fuel ratio sensor, etc. which are not illustrated are formed in the downstream of a flueway 6. 
[0023] The inhalation-of-air path 5 and the flueway 6 are connected by the EGR path 1 0 as an exhaust air reflux path. While this 
EGR path 10 consists of for example, heat-resistant tubes and that inflow side end-connection 10A is connected in the middle of 
a flueway 6 between an exhaust air port and a catalytic converter, outflow side end-connection 10B is connected in the middle 
of the inhalation-of-air path 5 through the EGR control valve 1 1. That is, the EGR path 10 is constituted more from exhaust side 
path 1 0C (part of a before [ from inflow side end-connection 10A / the EGR control valve 1 1 ]) located in a flueway 6 side, and 
inspired air flow path path 10D (part of a before [ from the EGR control valve 11 / outflow side end-connection 10B ]) located in 
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the inhalation-of-air path 5 side by accuracy. 

[0024] The control unit 12 as an "exhaust air reflux control means" which carries out centralized control of the engine 
electrically is constituted as a microcomputer system including store circuits, such as arithmetic circuits, such as CPU, and 
ROM, RAM, and an I/O circuit. In the input side of this control unit 12 An air flow meter 7 and the throttle sensor 13 for 
detecting the throttle opening of a throttle valve 8, The crank angle sensor 14 for detecting an engine rotational frequency, and 
the coolant temperature sensor 15 for detecting an engine's cooling water temperature. Ignition switch 16 grade is connected 
and the fuel injection valve 8, the EGR control valve 1 1 , and the ignition-plug 1 7 grade for lighting gaseous mixture are connected 
to the output side of a control unit 1 2 (wiring between a fuel injection valve 8 and an ignition plug 1 7 is an illustration 
abbreviation). Moreover, this control unit 12 is usually equipped with halt processing section 12B as a "halt processing means" 
for controlling the cleaning actuation after control-section 12A and an engine halt which controls an EGR rate (whenever 
[ valve-opening / of the EGR control valve 1 1 ]) based on an engine rotational frequency and an engine load and which is 
mentioned later as that internal function by referring to the EGR control map (not shown) formed in the store circuit. 
[0025] Next, the desirable example of the EGR control valve 1 1 is explained, referring to drawingj and drawing 3 - That is, in 
drawing 2 , the enlarged drawing of the EGR control valve 1 1 in a clausilium condition and drawing ? show the enlarged drawing in 
a valve-opening condition, respectively, and the EGR control valve 1 1 consists of housing 21 mentioned later, respectively, a 
valve element 26, and stepping motor 31 grade as a flow control valve of an electric control type, in addition, a drawing Nakagami 
side — drawing Nakashita "1 side and a side" — "— others — it explains as side." 

[0026] Housing 21 is constituted from 1 side housing 21 A which held the stepping motor 31, and intermediate housing 21 C which 
the valve element 26 was held and also connects side housing 21 B and each [ these ] housing 21 A and 21 B with shaft 
orientations (the vertical direction) by trichotomy, and each housing 21 A, 21 B, and 21 C is attached with the bolt 22. Moreover, it 
is formed in side housing 21 else B from a path, respectively so that the input 23 connected to exhaust side path 10C of the EGR 
path 10 and the tap hole 24 connected to inspired air flow path path 10D of the EGR path 10 may estrange up and down and may 
intersect perpendicularly, and these input 23 and a tap hole 24 are connected to it through the valve element hold hole 25 
formed in the shaft orientations of side housing 21 else B. 

[0027] In the valve element hold hole 25 of side housing 21 else B, the valve element 26 is formed movable at shaft orientations. 
This valve element 26 consists of sheet section 26C formed in the external surface of valve-stem 26A of the shape of a minor 
diameter rod inserted in the same axle in the valve element hold hole 25, valve portion 26B formed in one at the other end side 
of this valve-stem 26A, and this valve portion 26B in one with the predetermined taper angle as a poppet valve of an outside 
aperture type. 

[0028] Moreover, valve-stem 26A of a valve element 26 is inserted in through the minute path clearance which is not illustrated 
in the gas seal 27 fitted in the 1 side of the valve element hold hole 25, and the below-mentioned dust cover 43, and sheet 
section 26C contacts the valve seat member 28 attached in the side besides the valve element hold hole 25 from a side besides 
shaft orientations, furthermore — the end side of valve-stem 26A — thin — the **** disc-like spring receptacle member 29 
fixes, and the valve spring 30 which energizes a valve element 26 by the predetermined spring force in the direction of a normally 
closed valve (one side direction) is arranged between this spring receptacle member 29 and the end side of a gas seal 27. 
[0029] The stepping motor 31 is held in 1 side housing 21 A, and this stepping motor 31 consists of two stators 33 which 
estranged up and down and were prepared in the periphery side of a valve element 26, Rota 32 arranged in the same axle, and 
this Rota 32 as a PM mold stepping motor. 

[0030] That other end side consists of approximately cylindrical holder 32A supported by bearing 34 pivotable and tubed 
permanent magnet 32B prepared in the periphery side of this holder 32A, two or more magnetic poles (N pole, south pole) of 
Rota 32 are alternate to a hoop direction, and it is magnetized by this permanent magnet 32B. And the Rota shaft 35 was formed 
in shaft orientations movable at the inner circumference side of holder 32A, and the other end side of this Rota shaft 35 was 
inserted in the bush 36, and is in contact with the end side of valve-stem 26A That is, the Rota shaft 35 changes rotation of 
Rota 32 into shaft-orientations movement through a spiral slot, and rotation is regulated by the spring pin 37. Moreover, the 
spring receptacle member 38 of a minor diameter is formed in the abbreviation pars intermedia of the Rota shaft 35, and the 
spring 39 for preventing shakiness by the backlash of the thread part of the Rota shaft 35 is arranged in it between this spring 
receptacle member 38 and the end side of a bush 36. 

[0031] Each stator 33 which estranged up and down and was prepared in the periphery side of Rota 32 on the other hand Bobbin 
33A, coil 33B wound around this bobbin 33A, and 1st stator plate 33C formed in the shape of half section abbreviation for U 
characters so that the outside of bobbin 33A might be surrounded, It consists of the 2nd stator plate 33D annularly formed so 
that abbreviation lidding of the opening side of this 1 st stator plate 33C might be carried out Moreover, each coil 33B consists of 
three independent coils, for example, respectively, and each stator 33 is together put at 90 degrees of phase contrast 
Furthermore, the annular center plate 40 was formed between each [ these ] stator 33, and this center plate 40 has prevented a 
mutual magnetic interference while positioning each stator 33. And coil 33B of each stator 33 was connected to the terminal 41, 
respectively, and each [ these ] terminal 41 has extended in the connector area 42 formed in 1 side housing 21 A in one. 
[0032] And if a pulse signal is impressed through a terminal 41 from a control unit 12, a valve element 26 will open this stepping 
motor 31 and close by having Torque TN whenever [ predetermined usual speed ] at the time of SN and usual [ predetermined ], 
carrying out forward inverse rotation only of the part according to this pulse number, and changing this turning effort into 
rectilinear motion by the Rota shaft 35. The case where do not distinguish especially in this example although the rate at the 
time usually differs from torque in the time of the time of clausilium and valve opening in accuracy more and the direction of the 
rate at the time of clausilium is quick, but it drives with SN and Torque TN whenever [ same at time of time of valve opening or 
clausilium usual speed ] is mentioned as an example, and it explains. Moreover, as shown in the property Fig. of drawing 4 , this 
stepping motor 31 has the property that torque falls according to the rise of a rate, and generates the predetermined detent 
torque TD at the time of deenergisation. In addition, TH in arawing 4 is holding torque. 

[0033] In addition, the rate SC and Torque TC at the time of cleaning are torque required to fail to scratch foreign matters 
adhering to the valve-stem 26A front face of a valve element 26. such as a part for oil, and carbon, with a dust cover 43, and 
they are set up so that cleaning processing can be ended by the minimum time amount Since it is got blocked, for example, is 
not solidifying immediately after adhesion of carbon etc., it is removable with about 0.1 kg weak torque, but if time amount passes 
and a foreign matter burns and becomes hard, about 0.5kg torque will be required. Therefore, if a rate SC is reduced in order that 
it may raise Torque TC, while it is necessary to set the torque TC at the time of cleaning as about 0.5kg or more, possibility that 
the time amount of cleaning will become long and will affect an engine's restart etc. will be considered. 

[0034] For this reason, the rate SC and Torque TC at the time of cleaning are set to a target in the minimum torque required for 
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tailing (for example, rate SC=50-60pps). However, since the torque which tailing takes changes with diameter dimensions of the 
Rota shaft 35 etc. and a rate and the concrete relation of torque are different with magnitude, a drive method, etc. of a stepping 
motor 31, each above-mentioned numeric value is mere instantiation, and this invention is not limited to this. Moreover, since a 
torque speed characteristic has a certain amount of temperature dependence, it is more desirable to set up the rate SC and 
Torque TC at the time of cleaning in consideration of this. 

[0035] It is located in the periphery side of valve-stem 26A, and the approximate circle drill tubed dust cover 43 is formed in the 
other end side of a gas seal 27. This dust cover 43 is for removing the foreign matter adhering to valve-stem 26A, and preventing 
foreign matter invasion into a gas seal 27. For example, it was formed in the approximate circle drill tubed which has a slightly 
larger inside diameter than the outer-diameter dimension of valve-stem 26A from ingredients equipped with thermal resistance at 
least, such as stainless steel, and as other end side 43A of the minor diameter met the valve portion 26B side of a valve element 

26, it has fixed to the other end side of a gas seal 27. If it puts in another way, this dust cover 43 is formed in reverse cone 
tubed so that other end side 43A of that minor diameter may counter valve portion 26B. Moreover, that height dimension is set 
as extent which requires other end side 43A for the 1 close-attendants side of a tap hole 24 that, as for this dust seal 43, 
prevention etc. should carry out increase of passage resistance of an exhaust air installation system (it consists of exhaust side 
path 10C, input 23, the valve element hold hole 25, a tap hole 24, and inspired air flow path path 10D). Here, although a dust 
cover 43 constitutes an "annular member" from this example, in omitting a dust cover 43, a gas seal 27 serves as an "annular 

[0036] in addition, opening produced when a plug 44 drilled the valve element hold hole 25 — vapor-liquid — it does not lid 
densely and is fixed to side housing 21 else B with the dowel pin which is not illustrated. The upper plate 45 prepared between the 
end side of holder 32A and the inside side of 1 side housing 21 A has played a role of a guide plate which guides holder 32A 
Moreover, between intermediate housing 21 C, the wave washer 46 is formed the other end side of bearing 34, and this wave 
washer 46 is supporting the outer race of bearing 34 by shaft orientations. Furthermore, the nipple 47 projected and formed in 
the direction outside of a path from the external surface side of intermediate housing 21 C is for forming a cooling water path. 
[0037] Next, based on the flow chart of drawjng_5 , the halt processing actuation by this example is explained. 
[0038] First, at step (it is written as "S" among drawing) 1, it supervises whether at read in and the following step 2, the ignition 
switch 1 6 was turned off in the condition of an ignition switch (it abbreviates to "IG switch" among drawing) 1 6. Since it is the 
case where an engine stops when it judges with "YES" at this step 2, it moves to step 3 and the driving torque of a stepping 
motor 31 is set up. That is, at this step 3, as shown in drawing 4 , torque is usually increased from the torque TN at the time to 
the torque TC at the time of cleaning by usually raising the rate of a stepping motor 31 at the rate SC at the time of cleaning 
from the rate SN at the time. 

[0039] And at step 4, where torque is increased, a valve element 26 is moved to an open position, and in continuing step 5, where 
torque is increased similarly, a valve element 26 is moved from an open position to a closed position. With both-way actuation of 
this valve element 26, foreign matters adhering to the front face of a valve element 26, such as a part for oil and carbon, are 
rubbed off with a dust cover 43, and are removed and cleaned. However, although the removal range of a foreign matter is 
restricted to the lift range of a valve element 26, in order that valve-stem 26A outside the lift range may not enter in a gas seal 

27, there is no especially un-arranging. In addition, when an engine restarts during the halt processing shown in drawing 5 as 
below-mentioned, promptly, halt processing is interrupted and usual processing by processing section 12A is usually performed. 
[0040] Next, it explains, referring to the explanatory view of drawing 6 of operation about an operation of this example. 
[0041] When an engine starts at a certain time of day tl. first, usual control-section 12A of a control unit 12 Based on an 
engine's rotational frequency N and Load TP (in detail basic injection-quantity TP= inhalation air content Q / rotational 
frequency N), whenever [ valve-opening ] (EGR rate) is read from an EGR control map. It usually has the rate SN at the time, and 
the torque TN at the time of usual, and open loop control of whenever [ valve-opening / of the EGR control valve 1 1 ] is carried 
out according to an engine's service condition until operation of an engine is suspended at a certain time of day t2. In addition, 
EGR is not performed when an engine's service condition has separated from EGR regulatory region. 

[0042] And if an ignition switch 1 6 is turned off at a certain time of day t2 and operation of an engine stops, a control unit 1 2 will 
usually once carry out clausilium of the EGR control valve 1 1 the rate SC at the time, and will perform after that halt processing 
mentioned above with drawing 5 with open-loop by halt processing section 12B. That is, by setting the rate of a stepping motor 
31 as the rate SC at the time of cleaning usually later than the rate SN at the time, after the EGR control valve 1 1 carries out 
the close by-pass bulb completely of the halt processing section 12B at time of day t3, as the torque of a stepping motor 31 is 
raised to the torque TC at the time of cleaning, and it is in this condition and is shown in the important section enlarged drawing 
of drawing 7 , it moves the valve element 26 of the EGR control valve 11 to an open position. 

[0043] Next, if a valve element 26 reaches an open position at time of day t4, halt processing section 12B reverses a stepping 
motor 31, will be in the condition of having increased Torque TC, and will move a valve element 26 to a closed position. A valve 
element 26 is closed at time of day t5, the foreign matters DP, such as carbon adhering to valve-stem 26A of a valve element 
26, contacting other end side 43A of a dust cover 43, and failing to be scratched by this, as shown in drawing 7 . 
[0044] On the other hand, during halt processing, when an engine restarts at a certain time of day t6, as a two-dot chain line 
shows in drawing 6 , the rate of a stepping motor 31 is returned to normal at the rate SN at the time, and a valve element 26 is 
promptly displaced in the direction of clausilium, and is closed at time of day t7. And although not illustrated after that, usual 
control by control-section 12A is usually performed. 

[0045] Thus, according to this example constituted, the following effectiveness is done so. 

[0046] When an engine stops [ 1 st ], the torque of a motor 31 in the condition of having made it usually increasing rather than 
the torque TN at the time The configuration which prepares halt processing section 1 2B which moves the valve element 26 
inserted in the annular member slack dust cover 43 in the direction (the direction of clausilium) which can remove a foreign 
matter with a dust cover 43 sake, As shown in drawing 7 , whenever an engine is suspended, foreign matters, such as carbon 
adhering to the front face of valve-stem 26A of a valve element 26, can be removed and cleaned. Consequently, it can prevent 
beforehand that the foreign matter adhering to valve-stem 26A invades in a gas seal 27, and bites, and a lump phenomenon 
arises, and the smooth switching action of a valve element 26 can be maintained. 

[0047] Halt processing section 12B is in the condition which usually made the drive rate of a stepping motor 31 later than the 
drive rate SN at the time, when an engine stops to the 2nd, for the configuration which moves a valve element 26 from an open 
position to a closed position, at the time of an engine halt, to it it can usually increase torque rather than the torque TN at the 
time, can make it able to carry out both-way actuation of the valve element 26 easily, and, thereby, can remove a foreign matter 
to it 
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[0048] To the 3rd, when an engine restarts a valve element 26 during the halt processing to which it is made to move from an 
open position to a closed position, for the configuration to which clausilium of the valve element 26 is usually carried out with the 
rate SN at the time, cleaning by halt processing does not affect an engine's restart, and user-friendliness of halt processing 
section 1 2B improves. 

[0049] The valve element 26 which was able to form the EGR control valve 1 1 movable to shaft orientations in housing 21 and 
this housing 21 the 4th, The stepping motor 31 made to ****** to the valve seat member 28 by being prepared in the 1 side of 
housing 21 and moving a valve element 26 to shaft orientations, Since the approximate circle drill tubed dust cover 43 by which 
outer fitting was carried out to the periphery side of a valve element 26 by approaching was had and constituted, the foreign 
matter adhering to valve-stem 26A can be effectively rubbed off with a dust cover 43 by carrying out both~way actuation of the 
valve element 26 with the high torque TC after an engine halt 

[0050] By this example, while forming a dust cover 43 in approximate circle drill tubed, for the configuration which makes other 
end side 43A of a minor diameter meet valve portion 26B of a valve element 26, the stress produced when a foreign matter 
contacts other end side 43A is distributed to the end side side of a major diameter, it can be failed certainly to scratch a foreign 
matter, and the endurance of a dust cover 43 etc. can be improved [ 5th ]. 

[0051] Next, the 2nd example of this invention is explained based on drawing 8 - drawing 12 . In addition, in this example, the 
same sign shall be given to the same component as the 1st example mentioned above, and the explanation shall be omitted. The 
description of this example does not carry out clausilium of the valve element completely after cleaning termination of a valve 
element, and is that it holds by predetermined small opening. 

[0052] That is, drawing 8 is the explanatory view showing the whole EGR control unit configuration by this example, like the 
control unit 12 which also stated the control unit 51 of this example in the 1st example, was constituted as a microcomputer 
system and equipped with usual control-section 51 A based on the EGR control map which is not illustrated, and halt processing 
section 51 B as a "halt processing means" as the internal function. However, after halt processing section 51 B of this example 
completes cleaning after an engine halt as below-mentioned, it is the point of holding whenever [ valve-opening / of the EGR 
control valve 1 1 ] to predetermined small opening, and is different from said example. 

[0053] Next, if the halt processing of this example is explained with reference to the flow chart of drawing 9 , after performing 
the same processing as steps 1-5 explained with drawing 5 and reading an ignition switch 16 at step 11, steps 1 1-15 will judge 
whether the ignition switch 1 6 is turned off at step 12. and will usually raise the rate of a stepping motor 31 at the rate SC at the 
time of cleaning from the rate SN at the time at the following step 13. 

[0054] Thereby, the torque of a stepping motor 31 usually increases from the torque TN at the time to the torque TC at the time 
of cleaning, is in this condition, moves a valve element 26 to an open position at step 14, and moves a valve element 26 to a 
closed position at the following step 1 5. Consequently, the foreign matter DP which adhered to valve-stem 26A as similarly 
shown in drawing 1 1 contacts that the 1st example described at other end side 43A of a dust cover 43, it fails to be scratched, 
and cleaning of valve-stem 26A is performed automatically. 

[0055] And at step 1 6, after making the valve element 26 in a closed position open slightly, making it stop and holding 
predetermined small opening, the energization to a stepping motor 31 is stopped and a program is ended. In addition, when an 
engine restarts after that, once it moves a valve element 26 to a closed position, it is desirable on relation, such as initialization 
of positional information, to usually perform EGR control at the time. However, while the valve element 26 had been made to 
open slightly by the small opening theta, even if it starts the usual EGR control, there will almost be no effect which gives theta 
to an engine's restart since it is minute whenever [ valve-opening ]. 

[0056] Moreover, although the case where had the rates SC and TC at the time of cleaning, and a valve element 26 was made to 
open slightly was illustrated in this example, you may make it usually open slightly the rates SN and TN at the time not only in 
this. However, when making it open the rate SC at the time of cleaning etc., only the part which does not need to switch the rate 
of a stepping motor 31 can simplify a control structure. 

[0057] Next, if it explains referring to the explanatory view of drawing 10 of operation about an operation of this example First, 
the usual EGR control by control-section 51 A is usually performed after an engine starts at time of day t1 until an engine stops 
at time of day t2. After the EGR control valve 1 1 closes the valve at time of day t3, the point which has the rate SC and Torque 
TC at the time of cleaning, and carries out both-way actuation from an open position to a closed position is the same as the 1 st 
example. 

[0058] However, at this example, after a valve element 26 reaches a closed position at time of day t5, a stepping motor 31 is 
reversed slightly, a valve element 26 is moved in the valve-opening direction, and where the predetermined small opening theta is 
held, processing is ended. In more detail, after a valve element 26 reaches a closed position at time of day t5, only for example, 3 
step extent (the "step" said here is a pulse number) reverses a stepping motor 31, and halt processing section 51 B pulls apart a 
valve element 26 from a closed position, and as shown in drawing 1 1 , it generates the condition of having opened slightly by the 
predetermined small opening theta. Here, since it is desirabie to set it as preventing that sheet section 26C of a valve element 26 
will paste the valve seat member 28 by adhesion components, such as a part for oil and carbon, as necessary minimum opening 
as for this predetermined small opening theta, it is not limited to said three steps, for example, can adopt a value with one to 1 0 
proper step etc. 

[0059] And after making a valve element 26 open slightly by the predetermined small opening theta, halt processing section 51 B 
cannot prevent that a valve element 26 is stretched and attached to the valve seat member 28 by the valve element 26 having 
returned to the closed position according to the spring force of a valve spring 30 after this energization halt, although the 
energization to a stepping motor 31 is stopped and processing is ended. So, in this example, the stepping motor 31 holds the 
opening of a valve element 26 to the small opening theta after an energization halt using the detent torque TD generated in the 
state of deenergisation. 

[0060] That is, as shown in the property Fig. of drawing 12 , the torque TS of the spring force of a valve spring 30 and the 
direction of clausilium produced by the valve spring 30 is in proportionality, and the detent torque TD of a stepping motor 31 
(holding power produced by permanent magnet 32B) and starting-torque TB (total value of the holding power according to the 
frictional force of bearing 34 in detail and the frictional force produced in parts for each other moving part) of bearing 34 have 
opposed to this torque TS. 

[0061] Therefore, if the total value Tt of the detent torque TD and starting-torque TB exceeds the torque TS of the direction of 
clausilium produced according to the spring force of the valve spring 30 set as about 1000g as shown in the one following, even if 
it stops the energization to a stepping motor 31 , the opening of a valve element 26 will be held at the small opening theta, and 
the difference of the total value Tt of the torque of this valve-opening direction and the torque TS of the direction of clausilium 
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will serve as holding power of a valve element 26. 
[0062] 

[Equation 1] Tt=TD+TB>TS and the detent torque TD are shown by the two following, and the torque TS of the direction of 

clausilium is shown by the three following. 

[0063] 

[Equation 2] The magnetic-pole cross section P around TD=(1/2) -(Bg2/mu0) -g-Ag-P, however permeability g:opening length 
Ag:1 pole of a flux-density mu0:opening of Bgiopening: The number of pole pairs [0064] 

[Equation 3] TS=(L/2pi) -eta2andFeta2=(tan theta-mu)/(tantheta (1+mutantheta)), however spring force thetaxonversion lead of 
screw angle muxoefficient of friction [ rectilinear motion / L:] of the pitch F:valve spring 30 of conversion **** — this example 
constituted in this way can also acquire the same effectiveness as the 1 st example mentioned above. In addition, the following 
effectiveness is done so in this example. 

[0065] When an engine stops halt processing section 51 B to the 1st, it is in the condition which usually made the drive rate of a 
stepping motor 31 later than the drive rate SN at the time. After moving a valve element 26 from an open position to a closed 
position, it writes as the configuration stopped with the predetermined small opening theta. It can prevent certainly that a valve 
element 26 will paste the valve seat member 28 with the foreign matter which can rub the foreign matter adhering to valve-stem 
26A off upwards with a dust cover 43, and adhered to sheet section 26C. 

[0066] Consequently, "the phenomenon with a beam" of a valve element 26 and the valve seat member 28 can be prevented 
beforehand, and the smooth switching action of the EGR control valve 1 1 can be maintained. Since a valve element 26 and the 
valve seat member 28 are stretched and attached like the conventional technique when carrying out the close by-pass bulb 
completely of the valve element 26 after an engine halt if it puts in another way, it is necessary to resist this adhesive strength 
and to make a valve element 26 open. Therefore, with the conventional technique, although it is necessary to increase the torque 
of a stepping motor 31 in preparation for "a phenomenon with a beam", since about 1.5kg strong torque is needed for this, a 
stepping motor 31 is enlarged and an attachment degree of freedom etc. falls. On the other hand, at this example, since a valve 
element 26 is made to open slightly after an engine halt EGR control can be stabilized by low cost without not producing "a 
phenomenon with a beam" in essence and adding correction to a mechanical configuration at all. 

[0067] If it puts in another way, about not only in the EGR control valve 1 1 usually furthermore, all control valves or [ carrying 
out a close by-pass bulb completely, when the driving force (for example, a current, a pressure, etc.) is lost ] — or, even if it is 
the conventional general technical common sense to make it open fully and it may pass through middle opening or small opening 
during a drive Like this invention, the thought of setting it as the unique opening "the small opening theta which is not in a close- 
by-pass-bulb-completely condition although it is in a substantial clausilium condition" at the time of driving force loss, and a 
view were completely lacked. Therefore, although it appeals to the direct and mechanical solution means of taper angle 
adjustment of sheet section 26C, or driving force enhancement of a stepping motor 31 as the conventional technique in many 
cases in order to be stretched and attached and to prevent a phenomenon like **** now, cost increases and user-friendliness 
(for example, the degree of freedom of attachment of a motor, the degree of freedom of a setup of flow characteristics, etc.) 
falls, on the other hand, this invention — " — the time of driving force loss — the EGR control valve 11 — a close by-pass bulb 
completely — or it should be made to open fully — " — the conventional general fixed idea was overthrown, thereby, it 
essentially stretched despite low cost, and was attached, and the phenomenon is solved. 

[0068] In order to pull apart a valve element 26 from the valve seat member 28 and to make it 2nd stop, even if the valve seat 
member 28 contracts by the temperature fall after an engine halt, thereby, valve portion 26B of a valve element 26 is not bit 
Therefore, since it is not necessary to make small the taper angle of sheet section 26C, and to consider as an obtuse angle, a 
degree of freedom can be given to a taper angle and suitable EGR flow characteristics can be realized. That is, since a taper 
angle can make small change of an acute angle, then the flow passage area per 1 step signal, suitable EGR flow characteristics 
are easily realizable. 

[0069] A valve element 26 can be pulled apart from the valve seat member 28, without consuming dc-battery power for the 
configuration which maintains [ 3rd ] the small opening theta by this example using the detent torque TD which a stepping motor 
31 emits in the state of deenergisation. 

[0070] Enlargement and the configuration which holds a valve element 26 to the small opening theta, without forming high cost 
can be optimized for a stepping motor 31 beyond the need for the configuration which holds [ 4th ] a valve element 26 to the 
predetermined small opening theta by this example using starting-torque TB of the bearing 34 in semantics not only including the 
detent torque TD of a stepping motor 31 but the frictional force for each moving part 

[0071] That is, as shown in dra wing 4 and drawingj 2 , since the detent torque TD is small, when it is going to hold the small 
opening theta depending on this detent torque TD, using an expensive ingredient the magnetism of permanent magnet 32B is 
increased remarkably, or it has the need for enlarging stepping motor 31 the very thing etc. On the other hand, in this example, 
since the drive mechanism of a valve element 26 was examined synthetically and starting-torque TB is also used, it is not 
necessary to enlarge detent torque TD, and the small opening theta can be held to simple and low cost 

[0072] Therefore, this example "halt processing means 51 B When an engine is suspended, where the torque of a stepping motor 
31 is increased After moving a valve element 26 in the direction which can remove a foreign matter by the annular member 43, 
where it made it stop with the predetermined small opening theta and the energization to a stepping motor 31 is stopped It is 
also possible to grasp as an exhaust air reflux control unit of the internal combustion engine characterized by holding this small 
opening theta by the detent torque TD of a stepping motor 31 and starting-torque TB in a part for each moving part" 
[0073] In addition, although the case where a valve element 26 was made to go the rate SC at the time of late cleaning after an 
engine halt was illustrated in said each example In case a valve element 26 mainly moves in the direction of clausilium, in order to 
rub a foreign matter off by other end side 43A of a dust cover 43 in the case of an outside aperture type, Only the direction of 
clausilium may make it move at the late rate SC, and may make it usually move in the valve-opening direction the rate SN at the 
time, as shown in the modification of drawing 13 (in the case of an inner aperture type, contrary to this, only the valve-opening 
direction should be made late). 

[0074] Moreover, although the case where both-way actuation of the valve element 26 was carried out only once was mentioned 
as the example and said each example explained it, multiple-times migration of it may be carried out, this invention taking into 
consideration the effect which it has for example, not only at this but at the time of engine restart 

[0075] Furthermore, although the stepping motor 31 of PM mold using a permanent magnet is desirable when the ease of use of 
the detent torque TD in the ease of control and a deenergisation condition and torque modification, a manufacturing cost, etc. 
are taken into consideration as a driving source of the EGR control valve 1 1, a hybrid mold stepping motor etc. may be used that 
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what is necessary is just the motor in which not only this but torque modification is possible. 

[0076] Therefore, the 2nd example can also be grasped as "an exhaust air reflux control unit of the internal combustion engine 
characterized by stopping it with the predetermined small opening theta after halt processing means 51 B is in the condition of 
having increased the torque of a motor 31 and moves a valve element 26 in the direction which can remove a foreign matter by 
the annular member 43, when an engine is suspended." Thus, in order to hold the small opening theta of a valve element 26 since 
the detent torque TD cannot necessarily be used when it has grasped, some energization may be required and effectiveness in 
the field of power consumption cannot be acquired enough. However, adoption of secondary electric power supply means, such 
as adoption of a low-power mold motor, photovoltaics equipment and a mass cell, etc. enables it to maintain a valve element 26 
to the small opening theta by comparatively low energy expenditure after an engine halt even in this case. 
[0077] Moreover, although the case where a foreign matter fails to be scratched was mentioned as the example and said each 
example explained it with the dust cover 43 as an annular member, a dust cover 43 may be abolished and a foreign matter may 
be removed in respect of the other end of the gas seal 27 as an annular member. 

[0078] Furthermore, in said each example, although the EGR control valve 1 1 of the so-called outside aperture type was 

illustrated, it is easily applicable not only to this but the EGR control valve of an inner aperture type. 

[0079] 

[Effect of the Invention] whenever [ of an engine halt of the foreign matter which according to the exhaust-air reflux control unit 
of the internal combustion engine concerning this invention the torque of a motor was increased, wrote as the configuration 
which moves a valve element in the direction which can remove a foreign matter by the annular member, and adhered to the 
valve element after the engine halt as explained in full detail above / every ] — automatic — being removable — "— it can bite, 
lump phenomenon" can prevent beforehand, and a smooth switching action can maintain. 

[0080] Moreover, where the drive rate of a stepping motor is usually made later than the time, it can write as the configuration to 
which a valve element is moved from an open position to a closed position, and after it could increase torque easily and this 
torque has increased by making a drive rate late, a valve element front face can be cleaned. 

[0081] The drive rate of a stepping motor in furthermore, the condition of having usually made it later than the time After moving 
a valve element from an open position to a closed position, while the foreign matter which wrote as the configuration stopped 
with predetermined small opening, and adhered on the surface of the valve element (front face of a valve stem) is removable With 
the foreign matter adhering to the sheet section at the tip of a valve element, it can prevent beforehand upwards that a valve 
element and a valve seat will be in an adhesion condition, a degree of freedom can be given to a taper angle, and suitable flow 
characteristics can be acquired easily. 

[0082] Moreover, although it writes as the configuration to which the close by-pass bulb completely of the valve element is 
usually carried out with the drive rate of the stepping motor at the time and a valve element is cleaned when an engine restarts 
while moving the valve element from the open position to the closed position, this cleaning does not affect an engine's restart 
and user-friendliness improves. 

[0083] Furthermore, housing and the valve element prepared movable in this housing at shaft orientations. The stepping motor 
made to ****** to a valve seat by being prepared in housing at 1 side and moving a valve element to shaft orientations, It writes 
as the configuration using the exhaust air reflux control valve which has the approximate circle drill tubed dust cover by which 
outer fitting was carried out to the periphery side of a valve element by approaching, and it can be failed efficiently to scratch 
the foreign matter which adhered to the valve element front face with the approximate circle drill tubed dust cover. 
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(E G R$ijfP# 1 1 A^MffifMlP 1 0 BfeOlBO 
gflft) t^f»«$nt^5o ■ 40 

[0 0 2 4] »BI***WK:«*l&jait5 «M?t$iJ 
fP#ISj klT03^hD->l/a^H2S, CPU 
3<DSt*HI& ROM, RAMH<D!EMS, AtBTJlS 
m^LK^J ■^uuy^a.-^i/T.rhtLXm^t 

li, x77P-^-^7t, 7nyhM;l/78C7D 

miEilES^ttil-^fc^^^^y^^-feyy-i 4fc, 
«iioftai*s*«ai-rsfc»07wa-fe>-9-i st, w 



h 1 2 0ttJ*Mfc(4, Mt*f#8 fc x E G R 

mm \ i B^ssKjisyrt-sfti&ojSWitti mt 

1 2i4, mmmizmztitcEGRMmv? m 

icm^T e g m (e g r»p# 1 1 <D#mm m 
mtzmmm 12 At, ®mzm&±mm 

[0 0 2 5] H2KtfH3*#lbO^ EGR 

-»# r 1 <o» s H/^ft«a*ittwr5o bps, 0 2 a 
ffl#«»it^5EGRSj»#i \<r>fcxm, mam 
mmKmz&mzznztiKU e g r»p# 1 
is, *n?ft&a*5^>7^:/?2 1, ##26, x 
T7 tfy^-* 3 1 mfrznmmvmmmt 
Lxmf£znx^z>o 0^±i8J£ r — mj ^ 0 

[0 0 2 6] itt % *ry 3 

1 *iKBLfcHB/M>s;>^2 1 Afc, #f*2 6^IK§ 
LfcffiiJ/N7~»^2 l Bfc, z.Wo&\i)*Jy9z 1 
A, 2 1 B*f|f!£[p] (±T*IrI) tl^t?-^^^^^ 
>^'2 1 C^6 3ftfJT«£n, §/N7i»^'2 1 
A, 2 1 B, 2 1 Ctt#;l/h2 2fcJ:-3Tfi*ttW-6ft 
TV^5„ ffc, «/n7v'>^2 1 Bttt, EGR1SS 

1 0 (D^MillSS 1 0 C fcJ&RSftSSlEAn 2 3 E 

GRas§i otDiMiiassi oDtg^si-issiwim 

^'nffM^n, cns«tAP2 3 tmnz a tit, fs 
W^Jyfz i B©«c^iRit^*nfc#«aR§?L2 

[0 0 2 7] ffiil^7y*>^2 1 B©##:lRg?L2 5F^ 

ttt, #»2 6^«i^^fc^i]Ritgt^^p,nTi^c 

C0##2 6li, ^ftlKg?L2 5 rtfcHttfCjfiitnfe 

2 6 a ^ , t mm 2 6 A ©«iJt- 

ttW£^JSSnfc#g|52 6 Bfc, CfiD^SP2 6B©^l 

2 6 C fcA^^IBtSO^y UT«fiK*nTl> 
[0 0 2 8] f/c, m-2 6©#«I2 6 Att, 

?L2 5©-iit«g$nfc^y-;i/2 7R.mm<D$ 

JSi^n, ->-hgP2 6 Ctt, #(*IRM,2 5£DffliltC 

«*$nfc#ffigW2 8 \mmmt^mt^^ 

C4oT^5. S^t, #«2 6 A<D~S«Cf£, fl^I 
&Rffi«tDtfteglj-gP«2 9i)lS?tl, u(D(ffe§lt 
0$tt2 9 fc**7y-;l/2 7©-JS«li:OIBt{4, #{*2 

[0 0 2 9] -il^7->*>^2 1 ArtiaiXf7^ 



ltfiRgSftT*!), CO^ry 

3 IS, #ft2 6tP$fcEl$n/tn-^3 2^, C 

2 0^Hfl|H:±TK:iiKUTR^Snfc2ffl 
<DXr-#3 3 fc*»5PMI!XTy fcLT 

[0 0 3 0] u-9 3 2 (4, ZomMff^T U >?3 

4 £«toTliieRrffiti:3a#«nfcll»fi[tto*;l/^3 2 A 
fc, C©*;l/^3 2 A©^H*KRtt5tlfctt«0*^ 
«53 2Bfc*»6ftD, £<D7T<y\f&53 2BU4, 5tS 
©«g (N& S® tfJS^fcfcSl^T-gaSftT 10 
V>5 0 ^LT, *;b^3 2A<OrtafflCtin-^'> + 7 

h 3 5*<«D5riRl£»B|nI^tSlt5n, 

7 h 3 5 G>fl&SSfl|Ji7> S/a 3 6 fcflSI2nT#Ml 2 6 

AO-iBfllt^SLT^So IPS, n-^->t7h3 5 

4«Cf4, /J^Otf*l*ta*3 8*«tf6h, CO 

U~^i/^7h 3 50feUSPO^ , y^7V>'alJ:«fc5^ 20 
fcO**KrihT*fc»©lffa3 BtfCRSftTlr^o 
[0 0 3 1] -73, 2®^ffl!l 
KRW-6tifc£*f— *3 3tt, *e>3 3Ail, C© 
#t>3 3 AK«04ftfciMl3 3Bi:, jP£>3 3A 
oi1«*HtrJ:3K*lfii»U*ttli:»ijlsnfcS l o 

7.T-*7°b-h3 3Ci:, CO^lO^f— 

h 3 3 c ommmmtz «t a Kwret^sft 

fcB2©7>x-^7°U-h3 3Dfcft»6*jS;SftTV 
3 Q £fc, ##»3 3Btf\ fn?tlli(f3l(DM 
#«^6.S:t), §Xr-^3 3(ifi^9 0° T*ffl#£ 30 

S$©-fe>^7V-b4 0#W5tl, L(Dt>^l/ 
- h 4 0 «, &7,r-£ 3 3 £ffilfti?>-f 3 fc^tS^ 

#«3 3 BI4*-5*;1/4 1 KWPti&l^fU Cft 
e>£*-5t;i>4 1 (4, -$1^9^7*2 1 AfC-ftW 

[0 0 3 2]^LT, L07f'y^7"t-^3 1il 

/VUXl^EPin^ti^i:, Brfcoai&BKSfiSifttf 40 
fcTMtfESWL, L(D@gMn-^-> + 7F 3 5 
HfflfSo =fcDIE5it(4, St, l#l$i:li#Bf£:T* 

ii^OMfi&tf h;l/^{4S4t). BB#Rf©&g<D 

re#Bt t fflj^Bf t ^-©ssms S . R h 71/ * T , -c 

e»t5«^*«at^fT»WtS. Sfc, 0 4£D#14 
0K^1-Sn<, Hi, ilJS© 
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§ 0 H4tt'OTil±*-;l/T-f>^h;l/^T?fe 

[0 0 3 3] ^ffffifcDJIgScRtf h;b?Tc«, 
#ft2 6©#ttl2 6 A^iBfctfSLfc*-!'/^*-* 

>»oa*%^h*^-4 3T-atjsfc-rotjes®«: 
h ;u * t s o t, s/j^icDBf maw m mmi -e t 5 

tiantottWbLT^ft^fcfc, 0. lkgggos^ 

Si, 0. 5kggg©h;l/*£g-r5o fct, ifffl 
B#<Dh;l^T c t4, 0. 5kggffl£U:£&5rr5i&g 

[0 0 3 4] COfcft, »Sl$0jI|£ScRtfWl/*Tc 

5 (MxJf, 5tJtSc = 5 0~6 0pps) o fib, £ 
MUSI'S h/l^E4, n-*s/+7h3 5 mm 

[4, Xry 3 1 ©^t* J f>B»^*t«t 

[0 0 3 5] HW-A/Z KDWmzft. #«2 6 A 
©^JliJtf5gLTB&Rilfii«(D^X h 4 3 tfK 
JJStlT^So CO^h*^-4 3 #fft2 6AtC 
^*LfeSft*l»SLT^X5/-;U2 7^©^tlffiA 

< ttB^tt^xfcW^5#tt2 6 AO^gtSci: 

n, * o/jNStoflMgffi 4 3 a tm# 2 6 mm 2 6 b ij 

»^ffit5±5fc:LTj!fX5/-;l/2 7<D«WcSf $ 
tlT^§ 0 Utftfttf* C©^h*^-4 3(4, ^O 
/J^OfftSBB4 3A^#ai52 6 Bfc:JtlRl-r5J:5C, 1 

3i4, sota^ oc, «an2 3, # 

^1R§?L2 5, «[fflP2 4, ^MS&l ODA^S 
5) <D«SSgSiO«^*B6ll:^-r^<, «ffi4 3A^ 
»fflP2 4 0Hffifi«K**»*8«K» ^oagSTfffi*' 
R£*ftTi^*o cct% *^MUm ^Xh*^- 
4 3A^ nB^gWj 5TXh*^-4 3^ 

t«-r5»^fctt, **x>'-;i/2 7^ ra^gp^j 

So 

[0 0 3 6] 7 7 ^4 4(4, #|*i|XS7L2 5^ 

^&7>y^h 0 >^t < toTffliJ^'7^>^2 1 Bt@ 
^^nTl^o *;I/^3 2AO-Sili:-il^7i»^ 
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2 1 A<DtoM6&£<D®k.mtt>tirz7yrt7\s-Y4 5 
*;I/^3 2 A£#V KT£#V mt LTOfiSI* 

ft, £©$^7 7^4 6«, ^7U>7*3 4<D77£ 
b-X£ift?jfrT5f#LT^5 0 ittB/^s?> 
7*2 1 C©^ffi»?»l^[Rl^ffllt^tHbTffM?n/c 

[0 0 3 7]^, m5(D7U-f^-hlcm-D^X, 10 

[0038] £i\ sat, xf7^ da* r sj tus 
iBt«) im ^^>3>x^y?- (H«t> ri g 

2T?tt, ^^-7i/a>7.^-y^l 6tf*72ftfcfr3 
u©7sr-y7°2T- TYESJ tfl^Lfc 

TXx>yt B >^-*3 lO«tth;l/**lte**o EP 
■6, tOZry 731*11, H4*K^tKl<, Xfylf 

> * 3 1 ©ig^is^s s s i s mm 20 

[0 0 3 9] ^UT, Xr-y741?«, 
2 6(Da«»mcffoT, ^eO^ffifcttSLfc* 

mmtiftx, m. fumnzc iwits 

«Htt#tt2 60U7hKffl£IE5tlJ5jb\ U'7h*BH 30 
1#^S5£«ftV\, ft*, H5t^1- 

$«*§T?ft, stMsfli 2At^^ji^a^T 

[0 0 4 0] *HBfiffi|OffMKOV^TH6 0!&ff 

[0 0 4 1] ST, fe««fSJt.1?*IB^«|-r5i:, 
n>hn-;l/a- 7 M 2 QlftftHBSlU 2Af±, «M 
©M&N&tfttTr (1¥L<«, g»ltSTp=?& 40 
AS«1Q/IhH@SN) K»oVTEGR»Vy7> 
5#l»g (EGR*) £K#ttiU &3B#£iJt 2 T« 

o»gtff?±*n5si?offl, as^cDMgs»Ri?a 

«Dh;b7T»£toT, EGR$J®#1 l<D#Fig 

*«Ba©jw^fttBUT*- fyji-fmmtZo ft 

[0 0 4 2] ^LT, SS^Jt 2 T'^^7i>3>X 

-r-y^i 6m7znxm<D-mim±Tzt. ?y 
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fr5 0 BP'S, #±®ag|5 1 2 B fi, SfgiJ 1 3 T' E G Rffl 
mi ltfSffihm. 7sTV\?y?-Z-$3 lfiDSfi 

£fisrBt©itfi s . «t t) fcai/^HfufoBfi s e tast 
< , e g r mm \ 1 ©#f* 2 e ^net s 

[0 0 4 3] B&ij t , ?#ft2 6 tf£§f&lKii 
T5i:, #ihMPl 2B«, Xrytfy^-23 l 

z±?mmx®W}Z&z, cntit), H7t^tm 

<, #ft2 6<D#$fi2 6 A£tt«Lfc#-#>i|<Dltl 
DP*^XhAA-4 3©^Bi4 3AfcSHttLT»* 

[0 0 4 4] #±Ma^t, *5i$sijt.?asB 
^s^g) l t a, 0 6 * tzjfia«-p^t» < , 
xr v t±° > t*^— * 3 1 mstmmnm s»\m 

ffiOS 1 2 A J: SltiOii^Tfeti^o 

[0045] z(D£? xm. 

[0 0 4 6] Hue, «Btftf±Lfci:*ttt» t-^ 
3 l © Wl/^fciMruf 0 T» J; D feU^S^tt 
IT, 3tjfl^n/c#ft 

2 6*, **xh#/<;-4 3x>m>mmm%m m 
nm) \c%m-&&&±9Bm&i 2 b 

6©#ffl2 6 A(7)gffitM*Lfc*-t"y#(7DSft^^ 

f«bfc^*^'x^-;i/2 7 ftt^ixLT«*a»a 

[0 0 4 7] £§2 ffMagfll 2 B(i, »W± 

Lfciitt, 7,^y^y^-^3i<Dmmmmmn 
m<Dmmmms*£i)t>w<Lrcmx\ mze^± 
WimiT^mm^xmt^mmrz^ m# 

[0 0 4 8] ^3t, ^ihMaSPl 2 B ft, #ft26£ 
[0 0 4 9] ^4t, EGRSiJfP^Pl 1 f^jVy*? 

2 1 c©/a7> ! >7"2 i ftmmmmvimim 
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fr&nfc#tt2 6 t, is^Vy^Z 1 0-HUC»tf 5 

n> W*2 6*IKFlRlfc:8***5«:i:J<:J:»>^SaW 
2 8U$5tS£-e3Xryt°>^-£3 1 #ft2 

^-4 3 fc*tLT»$LfcfcJ&, «Kff±»fcK^h 

D , m 2 6 A C#t LfcSfo*** h*^- 4 3 1 «fc 

[0 0 5 0]£5fc, ^h*^-43 

#f* 2 6 ©MP 2 6 Bicnm^m^fcab, 

[0 0 5 1] 08-11 2 fcS^T*^©!! 

[0 0 5 2] BPS, 0 8 tt, J: * E G Rfflfp 

hn-;l/a-«y h 5 1 til OHJfiffllTjfi^fcn^hn 
-toU 2 £1*3$^ v^nnytfa-^>X 

g r »v 7 7 ics^' < mmm 51 At, r#iua 
m^m ttx(DW±m^5 1 Bt*mx^% Q t 
#u «atwofltifc«!a!»5 1 bh:, a 
mmmmmmzzTLmi^ egr»#i 1 

[0 0 5 3] H907n-^+-h*#jfRLT* 

nssfiy©ff±«s*itt^-r«i:, xf-^i i~i 5 

t±, H5^»ciiWbfc^r77 , i~5i:|iI«offla* 

6 7ry7i 2Tfi-r7-yv'3>* 

7^1 6ff*73nT^3frSfr£¥U£U ^Xf 
-y7l 3T»(i, *T«y 3 l©3Ig£afB# 

[0 0 5 4] cnKJ:5, Xry 3 lOb 

*U £©MlT\ Xf7^1 4T«#M*2 6*^||ffi 
#<07x-v7l 5-Z?tt#fc2 6*£ffl 

fiifT^ii?-&5o coes, £ 1 ofisfiflrea^fc 

fclnTB&K, 01 lfc^r&K, #«2 6At#HLfcS 

atgtsn, ##2 6 Ao*j9msi^sft«Kf5fcft 

[0 0 5 5] ^LT, Xx-v7l 6T?(±, ^IBffiiltS 
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WL/A Xrv 3 l'xOll^ih 

»Lfc*SfclU -It, #ft2 6*£fflffi»;:£iis-&T 
?>iI£B#© E G RJ&lfflfcfr? ©jW&ftelfiOSMfcfF 
©HflLLiSF* U\, LfrU ##2 6£/NPage 

[0 0 5 6] $ fc, *ftffi#im ttffllSOSgScR 
10 tfTr^toT, ^ft2 6%fll^Kli#?-&5«^J 

[0 0 5 7] ^US^Of^ffltOV^THl OCDIS 
mMWH*#BSUooffiWrsi:, If, ^fSU t . T?tB 

*J« 5 1 A £ i 3ilt© E G R MtWfrfctU E G R 

mm 1 1 1 , T?H#Lfc»«:, jt ffl^oiifi s c 

20 &tf h T c * t, o T^IBfiil^ ^^fflffiU T'S^ 
[0 0 5 8] t*^U **»flWTftt, BfglJ t s T^2 

as 5 1 bh:, 7f7i;>^3 i*ffliAtf3XT 

«»tiiaE*«T, #(*2 6*^Hffi|Ifr55l* 

##2 6©~>- h^2 6 C^^;l/^*-#>#Ott 
«^t«fcoT#^gW2 8t»»$nTL$3C^ 

V^cft, fuIH3XT7 7tR|£?nf, M^tff 1-1 0 

[0 0 5 9] ^LT, mm<D'h?m8?>#W2 6%®fr 

-^3 l^ciim^ffihLTSiyi^Tts^ ^<^a 

40 m¥±mz. 3 0 Otf te* tio T#ft 2 6 3b^± 

HffiBEaWLfcO-eii, #&2 6A^#|£SW2 8JCf± 

•ylfy^-^3 l^teWttlT^^^3rV-r> 

h h;i/^T.*fijfflLT. mmw±mcmz6<Dmm 
[0 0 6 0] ep-b, 01 2<D^m^tm<. mite 

3 0 Otffe^J #{f te 3 0 fc <£ o T4C3 S^^IrIO h 
;b ^ T s i: ttiteiliB^ £ SO, c © h T s £ft LT\ 
Xr-yb°y^t-^3 l©xVr>bh;l/^T» 
50 «E3 2Bt«toT*i;S«fiFil) ^7U>^3 4 
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[0 0 6 1] lot, TERlfcaftUK^r-fryh 
WI/*T. fcigSih/l^T, i:©£SHitT,ff, 09*1*100 

o g gfiicKSSftfcmf fe 3 o <D\fW]\z&? 1; 

* 3 1 ^ll^lfcLTfe##:2 6©lgtt/J«e 

^©h/l^Ts £©Mfttf##2 G<DUmtK% 0 10 
[0 0 6 2] 

[Si] Ti = Ti + Ti>T. 

^irio wi/* t s raas 3 t i o T^?n5. 

[0 0 6 3] 

DK2] T» = (l/2)-(B 8 Vfio)- g • A 6 • P 
fflU B 8 

g : S»g 

a, : i®m*)<Dmmm 20 
p : mm 

[0 0 6 4] 

...DR3j.Ts=(L/Z«)- i), • F 
Tj2 = (tanfl-/i)/ (tan 9 (1 + ft tan 0 )) 

F :#tffe3.0OH*i* 

$j t mm<Dm&m zttfT°2z> 0 cmzmrxn 30 

[0 0 6 5] git, ^ihMSSP 5 1 Btt, «I83W?± 
B#<DlMg S , «fc D t> « < L fcMI?\ 2 6 

ft 2 6 ff#gsw 2 8 lz? vmmm 

itrscfctf-e**. 40 

[0 0 6 6] #f#2 6 t#MW2 8 £<D 

rt4t)(!ftl*J **«8fcB&ifcLT, EGR«#1 1 

■^S^tt, #ft2 6 fc#|£gp#2 8 fctfttOftl^Tl, 

IxtXf7 3 l o 
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(fflfcSfc4KE*in^rc, fin x b t E G R ffiiP£££ 

[0 0 6 7] SHJt-ntfx If , E G Rffl»# 

1 l JcR51\ feJ:*£T0*J»#{i, ^©SEft^ (M 

\t£m#%<Dt>\ tc 

*^©jo<, ffi«i*ft*«pfc r^s«ft^#««i 
^mzmrmmis&r^vmfe 9 j ^ a 

Sfc&fc, bHP 2 6 C©r-/^lS^Xrvk°y 

y*-* 3 1 o)mmij^t^mm^mmmmm 
u m^m mm. t-zmmmm^m® 
it. mmtsmmc it e g r mm 1 1 tt^mxit^ 

[0 0 6 8] %2\Z, *H*2 6*#iS5S#2 8fr5il* 

#&3P#2 8tfl|58§LTt>, tftfciD#f*2 60#ff 

2 6B3WI*aStl«Cfc3!«:^o fl£oT, v'— hSP2 

6 c<DT~^m^<bxmtt^mm^rc 

[0069] S3 xr'ye>^- 
^3 1 tmmtimvf&tZTjfyv hfrtiizm 

ffl LT/hfflg 9 S«^£Dfc46, ^yf'JIM 
}Mrr 5 Ct4<, ##26 £#M5# 2 8 ^ ?> 5 1 1 « 

[0 0 7 0] ^4 *^M!n?tt, xf7ify^- 

^3 l©r-fr>hh/I>*Ti«D#3B:51\ ^8]^ 
OI««**^A,^*ft-e€K7y >^'3 4 CDgf] 

t. ifespjffl lt, 2 6 %3f^©/jNiifi 9 mm 5 

{L ianxh{b-r5ct=5:<, #ft2 6^/J«9tffi 

[0 0 7 l] SP"U H4Rtf01 2tstjn<, fVf 
> h h )]/ Z T t &>bt t ^feft» c Or Y r > h h M T » 
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[0 0 7 2] $oT, #H»J£ r^ihMa#S5 1 B 
«, «K*£±Lfci:£lc, *rvl?>?*-*3 1© 

^^T#it?t 7x71^*— #3 l*\©ffll* 10 
fhbLfcttfctf, Xt7 if > 3 1 Or* t> h 
T.Rtf^Rliigp^tfeltseffl Ml/* T. t«to 

O&ftXfflMtK^ i: L Ties t i> RT^T-fc 
[0 0 7 33 ftfc, MfE&HMmi, SWHfcit&fc, 

^filC^fil-r ^ h 4 3 ©«ffi 4 3 A 

■ea*«i08fctft«>, m 1 3 o&BflicstfcK , 20 
Gfl##iiu©#iv^afi s t -nabs*, n^riRiicax 

[0 0 7 43 Sfc, fMa&flM!im #{*2 6£ l 0 
[0 0 7 53 EGR$rJW#l lOKBStLT 

wwiiogit sai3xh^# 30 

*t 5 ^ V \fc P Mm<DX9 v k° > 

*3 1tfff*U\B<, cntB6-f, WI^MftMfg 
&*-#T«£titfcfc<, ix(f/W7'J 7 K§Ur 7t! 

[0 0 7 63 ftot\ ^2OHffi09* r#iBas#iS5 

s srti^[Sit^i]$^fc^ BfSo/jNiafi e % t, o t 

U tLTffill-SiliitTtSo C<D<J:3£iefflLfc 40 
jg-f tferwr^h h;U*Ti*?Jffl-et5fc 

[0 0 7 73 £fc, MfasnMom nitw^tx 

02* h 4 3 T«^g^i§i:1-^^Wt^tf 50 
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LTO^'X^-;l/2 7©f«ffiT^tl^£LTfeJ; 

[00783 s^t, tsE&wijm i^as^m 

tSO E G RW# 1 1 £0J*Lfctf\ cntffiC,^ 
rtllt^OE G Rfi]»#fcfeggfcBfflT*t5o 
[0 0 7 93 

**«stK±LT, 

[0 0 8 03 Sfc, Xryl^t-^oefiilgfcil 
[0 0 8 13 ^5^, Xf 7 fiDBftafi* 

zmi&tLttitib. #mm mmmm) \cmi 

mm±t 5 c t tf t §±lc, f-/<ft t g 
[0 0 8 23 Sfc, #ft*^MffllI*»6^fflfflllST» 
felt § Xr y k° y ^t- ^ OfgfjSfi^ tot#f*^ 

fl!V«tflRl±t*. 

[0 0 8 33 /\$*Jytrt, z.o)j\VW9fo 

ra 1 3 #fgn©iif i on««ot«5rtjK«iHogfMa 

[0 2 3 l#m^^«^Jii#*ffi;^ LT^tKifii 

[a 3 3 mmmmmmmm^Lz^tm 2 

[0 4 3 Xr7t°>^t-^(DJig^ hiW£(DM&* 
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[08] *^©^2<D^W!l^S«»0BfMji 

rag] witmz*t7ti-?-*-b?&% 0 

[010] ##:©Hl#^-ril»^0'C ; $§o 
[011] /J«Tf^LfcWcfc^5fi^lSM 

[012] #{ffa©{fto*4:ffl#SiqiflDh;l/^?i:0|g 

[013] *m<ommmztom&mf®gtim 
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